The performance of two fat-tailed sheep breeds, Chaal and Zandi, and their F1 and R1 crossbred lambs from a lean-tailed breed, Zel, was compared. The weaned lambs from the Chaal and Zandi groups were finished over periods of 105 and 90 days, respectively, and body weight gain and feed consumption were recorded. Forty six male and female lambs from the six finishing groups were slaughtered. The weights of blood, internal organs, intestines before and after removal of digesta, head, feet, pelt and carcasses were recorded. The left sides of the carcasses were cut into six pieces. Individual joints were dissected into lean meat, bone, subcutaneous fat (SCF), intramuscular fat (IMF) and trimmings, and weighed separately. The fat surrounding the intestine and kidney was weighed and considered as internal fat. All the soft tissue (lean meat and fat) of the left sides of the carcasses was ground and representative samples were taken for chemical analyses. The differences of eye muscle (Longissimus dorsi) area (cm 2 ), and protein and bone percentages were not significant between both breeds and their crosses. In the R1 the fat-tail percentage was less than in the F1 and pure lambs of both breeds. In contrast, the SCF and IMF percentages were higher in all crossbred combinations. The internal fat percentages in crossbreds were higher, and in the Chaal group differed significantly from that of the pure lambs. The SCF/IMF ratio in the R1 lambs was lower than in the pure breds. This difference for Chaal crossbreds was significant. The lower ratio of SCF/IMF and the higher internal fat of crossbred lambs compared to pure breds showed that carcass quality of the crossbred was inferior compared to the pure bred lambs in terms of fat distribution in the body. _____________________________________________________________________________________
Introduction
In Iran all sheep breeds except the Zel breed are fat-tailed. The fat-tail is regarded as a survival mechanism of animals in hazardous environments and thus a valuable reserve for the animal during migration and dry winters (Kashan et al., 2005) . In recent years there has been a tendency among farmers to raise their sheep in more intensive systems of production. Sheep are kept indoors and are fed harvested roughage and concentrates in the barn. In such a system the cost of feeding is high and farmers have to reduce cost by increasing the efficiency of the system. The amount of feed required to deposit fat in the fat tails of these breeds and the cost thereof could be high, while the trend in consumer preference is changing away from fat to lean meat. Reducing the size or removing the fat-tail of these sheep breeds can be an option for improving the efficiency of the system. This has been practiced by docking the fat tails (Donovan et al., 1973; Shelton et al., 1991) or crossing fat-tailed breeds with lean-tailed breeds (Kashan et al., 2005) . Kashan et al. (2005) found that the percentage of fat-tail of F1 lambs from crosses between ewes of two fat-tailed breeds (Chaal and Zandi) and rams of the lean-tailed breed, Zel, was reduced by half compared to that of pure bred lambs. However, the percentage of subcutaneous and intramuscular fat was higher. It is hypothesized that the size of the fat-tail and total body fat would be lower in lambs with a higher percentage of genes from a lean-tailed breed than from a fat-tailed breed. The objective of the present study was to compare the efficiency of live weight gain and carcass quality of pure Chaal and Zandi lambs, their F1 crosses (Zel x Chaal and Zel x Zandi) and from backcrosses of F1 lambs with Zel rams (R1).
Results and Discussion
The means of growth performance, weight of offal parts and chemical composition and components of the carcasses of the Zandi breed are presented in Table 1 . In comparison the male lambs had significantly heavier slaughter weights (39.6 vs. 34.8 kg) and empty body weights (34.6 vs. 28.0 kg) than the female lambs. The percentages of SCF, IMF, fat-tail, carcass fat and internal fat in males were 19.0, 4.0, 8.3, 31.4 and 6.3% and in females 19.7, 5.5, 6.8, 32 .0 and 9.2%, respectively. Differences were not significant, except for internal fat.
The dressing percentages of Zandi, F1 and R1 lambs on the basis of empty body weights were 53.8, 54.0 and 55.4%, respectively. Estimates in the literature for dressing percentages on empty body weight basis for the Zandi and Zel x Zandi cross were 58.2 and 53.2% (Nik-khah, 1992; Kyanzad, 2001; Kashan, 2005) . The feed conversion ratio (kg feed/kg weight gain) was not available for individual animals due to group feeding. The calculated values showed that the value for crossbreds was higher than for the pure Zandi. Feed conversion ratios of 7.9 -8.9 for the Zandi and 7.9 for the Zel x Zandi cross have been reported (Kashan, 1993; 2005) . Differences of protein, lipid, bone, carcass fat, internal fat percentage and the ratio of lean/fat and SCF/IMF in the three groups within breed were not significant (P > 0.05). However, in the Zandi breed the fat-tails as a percentage of the carcass were lower (P < 0.05) and the SCF, IMF higher (P < 0.05) in crosses than in the pure bred lambs. The weights of the heart and lungs of crossbred lambs were higher than that of the purebred lambs (P < 0.05). Kashan et al. (2005) reported that after a 114 day finishing period the percentages of lean meat, lipid, fat-tail, SCF, IMF for pure Zandi lambs were 45.4, 36.9, 15.8, 3.0 The means of growth performance, weight of offal parts, chemical composition and components of the carcasses of the Chaal breed are presented in Table 2 . Male lambs had significantly heavier slaughter weights (41.9 vs. 36.8 kg), and empty body weights (36.7 vs. 29.4 kg) than the female lambs. The percentages of SCF and internal fat in the males were 16.3 and 4.9% and in the females 20.1 and 4.7%, respectively (P < 0.01). Carcass component (kg) Lean meat 10.11 ± 0.4 9.9 ± 0.4 9.4 ± 0.5 9.8 ± 0.4 9.8 ± 0.4 Bone 2.9 ± 0.1 2.7 ± 0.1 2.7 ± 0.14 2.9 ± 0.1 2.6 ± 0.1 Subcutaneous fat (SCF) 2.9 a ± 0.2 3.6 b ± 0. Lean/ bone ratio 3.5 ± 0.18 3.6 ± 0.18 3.5 ± 0.2 3.5 ± 0.15 3.6 ± 0.18 Lean/fat ratio 1.8 ± 0.14 1.7 ± 0.14 1.5 ± 0.18 1.8 ± 0.11 1.6 ± 0.13 SCF/IMF 4.9 a ± 0.3 3.7 bc ± 0. 11.2 a ± 0.6 5.5 bc ± 0.6 3.2 c ± 0.8 7.7 ± 0.5 6.6 ± 0.6 Carcass fat 30.7 ± 1.5 31.6 ± 1.5 33.0 ± 2.0 29.8 ± 1.3 33.7 ± 1.5
Internal fat (%) 3.2 a ± 0.8 5.0 b ± 0.8 7.53 c ± 1.1 4.9 ± 0.7 4.7 ± 0.8 a-c means within a row and each of breed and sex effects not followed by the same subscript differ (P < 0.05) The dressing percentages of Chaal, F1 and R1 lambs on the basis of empty body weight were 56.0, 55.6 and 54.4%, respectively. Reported dressing percentages on empty body weight basis for the Chaal, Zel and Zel x Chaal breeds are 53.5, 51.5 and 50.1%, respectively (Kashan, 1993; 2005; Maghsudi Nejad et al., 1996; Kyanzad, 2001) . The feed conversion ratio in crossbreds seems to be higher than of the pure Chaal. Reports in the literature indicated feed conversion ratios (kg feed/kg gain) for Chaal to be 7.4 and 8.3 (Kashan, 1993; 2005; Kyanzad, 2001 ) and 7.8 for the Zel x Chaal cross (Kashan, 2005) .
The differences of protein, bone, lean meat, carcass fat percentages and the ratio of lean/fat in the three groups within a breed did not differ significantly (P > 0.05). However, among the Chaal lambs the percentage of fat-tail in crosses was lower and the SCF, IMF higher than in the pure breds (P < 0.05). The weights of the heart and lungs in crossbred lambs were higher than of the pure bred lambs (P < 0.05).
The main objective of this study was to investigate the effect of crossing a lean-tailed breed with fat tailed breeds to determine the effects on performance and carcass quality of their crossbred lambs. The fattail percentages in F1 and R1 lambs of the Zandi group were 54.2 and 72.5% lower (P < 0.01), and in the Chaal group 50.1 and 71.5% lower (P < 0.01) than in the respective pure bred lambs. However, the fat depots in the other parts of the body compensated for most of these relative reduction of fat-tail percentages in the crossbreds. Therefore, the differences in carcass fat (SCF, IMF and fat-tail) percentage between pure and crossbred lambs of both groups were not significant (P > 0.05). Total body fat (carcass fat and internal fat) in pure, F1 and R1 lambs of the Zandi group was 40.7, 38.9 and 38.7%, respectively and in the Chaal group 33.9, 36.6 and 40.5%, respectively.
In the F1 and R1 lambs of the Zandi group the percentage of subcutaneous fat was respectively 13.8 and 28.0% higher (P < 0.01) than in the pure Zandi lambs, and in Chaal group 24.0 and 31.0% higher (P < 0.01) than in the pure lambs. Percentage of internal fat in F1 and R1 lambs of the Chaal group was higher than in the pure lambs (P < 0.05). A decrease of fat-tail and an increase of SCF, IMF and internal fat percentages in crossbred lambs are in agreement with Kyanzad (2001) , who found total SCF and IMF to be 16.6 and 20.1% in Chaal, 6.6 and 27.5% in Zel x Chaal and 1.9 and 27.3% in pure Zel lambs, respectively. It is clear that in spite of the lower fat-tail percentage in the R1 lambs (relative to the F1 lambs), fat deposition in the other parts was higher. There was consequently no advantage in the F1 over pure bred animals in terms of different aspects of performance and carcass quality.
The present data showed that in spite of lower fat-tail percentages in crossbred lambs, none of the two cross combinations was superior in terms of economically important traits such as average daily gain, lean meat and lean to fat ratio. The percentage of internal fat in crossbreds, compared to the pure lambs was higher (50 -100%) and SCF/IMF ratio lower (25 -40%), which suggests that the carcass quality of crossbreds is inferior to that of the pure breeds.
Conclusion
It can be concluded that the Zel breed should neither be used as a terminal sire in a crossbreeding program, nor for synthesis of a new breed with the aim of reducing the size of the fat-tail.
